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F00JC11JJfpJG 3 MG 2GG JJfl OAGUTII JJG WGiflLG2 LG J1LJA C1O2G mip ipc
J9L JJG WOL iuqrii.A thonb
combn.c IJJG WG1JJ2 OL JG JJLGGWXCO2 UJGS(ILG2 pOlp OAGLiJj Juq MUJJIJ GJC
MG2 OL OfIL 41mG bcuoq 111!11 4JJG IAGLJG O J iuq JOL 5pLOr1JJ TÔF LPI
O 4pG 1UUfffIJ Jflg2 OL 4JJLOI1JJ //G 4JJGU GjUG 4G L14IO O pGUGi42
(Tôct) in O4 CJG MG 11 11JG IflJ￿ OL bcLloq bLoL 40 OIIL qJW WI("J 4JJG JAGLG
f3G2 4JJG JflJ￿ OL UJ9IOL wqrl24LA th0flb2 pA 24G HJ uq FGAIUG
jg OL 4G u1ou iuqn24LA Lonb!u2 ricq pA jobc1 (o) OfiL ccouq
CGfljG ruq 4G 2JobG ps bou4 G1GLUJILJG2 4G WX C0V OfiL IL24 SJ4GLIJWAG
MJG 2G (N MG JJ9AG LP L14C i 4JJGU ocicq On 4JJG
HJT1LG rnJGUJbIOAWGIJ4 L4G IAGLJG MCGJ(JA PGUG12 LGCGJAGq (p) iuq 4G 4G2 59XSpJG
iuqnA ociq P1UCG 41XG COJJGC4G cuq PGUG LcccAGq jpfI iAGU ru iuqI124LA2
mqf14LA LALOLG bLcc!cJA MG qG4GLUJ1UG J 4JX L4G 5p i ibbpcq o LUJ iu iu
iujbpGq pA 4G JAGLSG GUG4 iuq 1AGLG mnLGq nucmbJoAuiGu4 Lt4G (inic) 0L
inq AJUG (J4) JJJG2G 4nqiG IbbLOXiIJJi4G 4JJG 4X C024 OL 1 ULUJ F1U 4IJG 49X C04
4OG nGq in b cwbiucij nqic ncp 4O2G o jobc1 (iowi io' io) uq cq
M SJ20 COU24Lf1C4 41/tO J4GLU4JAG UJGJ2(1LG2 O 4G 4JX C024 4JJJ4 LG 2JUJJJfl. 40
JOMGL 5IX CO4
IUX CO4 M15P p1JJGL IJOUJ11J q!c0rnJ4 UI4G jjbo2ijiAG41X C024 11LIJJ2 //tonjq JJJ/tG
jgpA 2G WGf2flLG2 flG LGboJ3Gq oi. ps io-x bcuoq OL pi o OfiL 2wc
2liic2 9LG LGbol4Gq OL pG j-j bcLoq uq cq uq ['GMUG ()MGLG!uqfl2LA
cc jobGI (o) b io MJJGLG LGG GxbGuGncc L1U UJG12I1LG2 OL JjJ 21X
o G MI•qGA ibbpcipic'
pLofqJA LcbLc2cnpiwG o GInILC pn 1GOU2 LOW pi bbGI. fflGIA
1LGJC UJGS11LG O GXbGLIG!JCG LPU LcboI4Gq Ju bion MOLJ( 2JJOM 011L 2WIG 40 PG
LG WOLG GIJGL JçG2GLAG uwo GXbGLJGUCC LWJ pA iL pG WO2 COUJUJOU 2A21:GUJ uq
°ii°'w i.nj 9LG ou 21X 2WC pG 1wbpcJou2 o
GxcjnqG 2JIJ1L LG JLIJJ2MpICJJ1LG 100 IJGM jO pG CXbGLIGIJCG I1Gq
bLoxJc ju qquJouT iqAcuw o nu pG JLW x LG 2 pj MG
Abicij o po imq ju b MOLJ( J1OMU n o G/iJffflG pG GjGCj o fI2!JJ 2flC
iu pG cwbiucj MOLJ( GJOM MG MlJj fl2G GCJJOIJJG IJJLGG 1X C0 UJGJ2flLG2 !IJ IJJOqGJ2
to JG9 pG bLoxJc2 O jGL qLUJfiCJJJA FLOW 1pc iuqn.A AGLG IUJJ iX CO2
fAGLG J9AOp LJG WG IJJ1OL1A o Gi.ubJ0AUJGIU 12Ull2 'up bo2iwG x coc jG2G
i nucpou o fG 1Ao U11G EI1LIJGLUJOLG GAGU IIJ JJO2G iuqn2lilG2 M11JJ 1
LJ! LG2flJ 12 UO 2flLbLi2iU 1AcuuouJiuGcL!A (iuq uouujouoouiciA) o x co
SGLO (or. co o GLo) co pciu i22 !JGq /AJJIJG IJJG JCUI1J IACLG 12 LfLGJA PGIoM Ot
pc br.oxA WGT21ILG2 E0L 2GAGUIJ O IJJG iIJqfl2LA LOflb2br.oxA mG2fILG2 LG2fIJ lu
CO2j Juq J 12 IJJGLG 1JJ MG piq2np2JJIJIJ qc1.GuCc2 GPGGU JJJG rcinij JJJGIJ C021 uq
ArLJwOu JCLO22 iuqfl2liJG2 ruq 2I11G2 IJU 1qGJUpG2 IJJG LG&G2210U COGIJJGIGIU Oh JJG WX
ToID G2WJJG IW bLoprpijuA WoqG OL pG GAGIU psI 1 MOLJCGL 12 pnq o rn c drnJGL
JJ O ont G2IJUJG2 MG 112G ILG 2JUJbJG o d119LGLJA LGCOL2 O GIJJbIOXUJGW
GGC2 O CjJ11JG2 JJ JX2CjJGflG2iuq I3JG cou2GdrJG!J1 CJJ1IJG2 !U ULW JUCGJUIAG2
GXUJ1UG 1I J1AO2 CJJJUG MJJGU JX HJCGIUIAG2 IJGL C1JEIIJG /AG Jj2O qitccijA joojJJG
1MjJ1G O 1GCI X JIJCGIJUAG2 pGcn12G O jJG JJ 2LI1CUILG LU GXbGUGIJCG LiU /AG JJGIJ
JAOU2 oi: GIJJbJoAI1JcIJ1 /AG LGJA ponp Oucj b JfAO2 pA JLJJJ J(G
21IG2 JLW UJOAGWGUI2 lJOlJ J AGIJ 2CpGqJ1JC ciu j2O G qflG ID CIUG2 IU 1LUJ
PGUGPI2 OL pG WXJPJG IM1G pJ2G J)1PJG I OCflWGUG 2OUJG O JJG2G CJJJUG2 OL
pLW JJOIJ 1AGU 2CJJGflJG CJU G qcic ID 2W1G CHJG2 !U PGUGJ JGAGJ2 IJJG qnLioU O
PGUGW &uq ix brAmGIJ2 CILJG uq SLG brt O UJO2j 2WG2 IM2 JJJG IJJOAGUJGJJ2 O &
iu 1PG 2iG fl fLfl2 nuq pJJUCG IPG2G 9flOUrnpC JqTh2fIJJGUI2 OCCIIL J2 2IflGM1G
GCJ12G O JG!2Jfl!AG lC!O1J OL UJOLG COUJUJOIJJAI 9flOUJWC 1q1fl2IJJJGIJI2 qnG ID CJJWG2
¶JJOU 1 JX 2CJJGflG O pG cxoGuon2 '2 UJGUIJOUG GLI!GL1 2W4G WX 2CGflG2 CJUG
fiG 2GCOU bbtocp J(G2 CJJSUG2 LU WX 2CPGflJG2 suq IJJOAGUJGUI2 OJ
M1JJ1U 1 21JC JLG ILGGq ID G GXOGUOr12
fCLO22 2WG2 O pG GXOGUOf12 OL a JG&21 J(G jGLGUCG2 IU JJOM 1JGLGU iuqn2LiG2
(jgjgJaQ) iuq cq iuq 'GA!IJG (iooi) MG 9JCG GLGUCG2 !U JX 2CJJGf1JG2
Juqn2LA IGAGJe bbJ!G2 bie mpoq 1o ont ptm iuq JuqiAJqnsJ qw jfJ2iu jobGj
L!11IIJ Oil JSAOIjt2 JJJG 1JL21 sbbLocp JU fl2JIJ I)LOXJG2 OI JX CO22JJJG 2G 91Jq
/AG LGJA OU MO UJHU GUJbJLIC9J 2LG!iG2 O G211UJG IJJG G1GCI2 O GXhGLIGUCG
•EWb!L1CflILUG uuq gGnIflUGL2WG IJJG ILnG A9JfiG2 JJ1 (JIJqGI2 9GUJGIJ1 i JJj(GJA O pG HLJ? uiij
ooor jpci OUG ponjq jGGb !u wJuq 'u i.boLiGq uqJLq GLLOL bLopcpJ?
wqq GLLOL OL IJJG COGIjCiGU OLJ IJJG BX CO2 ! OOOX MpJJG WG flUCOLLGCG
qiGL LOm JJG nUCOLLGCIGq OUG ouj? !U IW q!W LOL Gx1mb1G JJG COLLGCG iiwbic o crjcnjGLo2JcGq2ciA cou cu uqLq GLLOL2 Guq o
moqj JiJq pc COLLGthOUqUJ ¶UGLGAIJPAG tLOUJ JJG JOf !2 -OO MC SF0 fl2G
bLopSpJA UJ0qGJ EOL cxSwbjG pc cocjcicu ou pG sx co-oo wlluGsL
suq pG SAGLSG qGuAs!AC2 pow ipc joi woqGJ &LG iiA cjoc o poc pow IJJG JIUGSL
suq cqGuqsi. dnsI3GL iuCLSCJOU lu JJC M0 UJOGJ2 IJJG SUJG ASLSJG2 SLG 2IJ!JCSU1
()ospj pn iup ou1Ao swbj oujA iuqnA couiLoJ2 suq uo sG
pms jo suq pucs biopspijiA woqq niu 2bGcipcsiJou o COJfIUJU
HO1x suq JJG J0 O JJG LSi!O O BbE ° HOM H uJqiu ASJflG O JJG2G
pG pip dn&LcL MSG EOL OITL GUGLSJ K1IJCJOIJ MG 112G S pIJIUGSL 2bpJJGJUIJJG JO O
GUG i,jpiu s s boiu iu puJ SLC 2iubJG nuqiou2 o psc bGLJoq GSLu!U suq
csbnuu quj cuc in bs cswiu jçccsjjpsJG!J suq boGupS1 flLS1iOU ot
IU2TILG 1JJ51 OfIL MGGjq? GUG suq boGu9j flJ qnuwou ASLUfjG SLG UO !UJb1A
OIjJGL CPSLSCGL!C2 E!L MG COULOJ OL S AGLA GUGLSJ nucou oj bLGA!on2 G9LUIIJ O
JJJ1JG MG OCf1 OU jJG fl ASLJSpjG IU SjJ O IJJG G JUJSG MG COU4LOJ OL GAGLSJ
!UCOmG SJJqIJJGSX LSIG OU flu PGUG1J
WCS2f1LG PG MGGJqA fl] PGUGU IJJG boGupSj qnLwou o GUG12 SX LSG OU
'F° ii.A 2!11lJ1. ID JJG J1JJCOLLGCG OJJGJJG GWS!OU MG ucnqc OfIL flJ JX C021
suqsq GI.L012 MJJJC COLLGC OL PGIGLO2J(GqS1C!A IIJ IjJG IIIJGSL bLopSppIA moqcj SLG
AG ACLA 1UJJJSL SAGLSG qGL1AwAG2 ill np2SujbjG suq 2IuJbJGL moqGJ nuJ OfiL qsr
flG O TU2L1TUJGUSJ ASLiSpjG OL 2OLUG Gf!UJSC2 [OIf suq JJUCSL bLopsppiA UJOGJ2
GCST1G OJ OIIL AGLA JSLC sujbjc OIIL JSLG UffluJGL O GXb1SIJSIOLA ASL!SP!G2 suq OfIL
jOL fljJGSJO f12C S JIUGSL bLopSpJiA UJOqGJ LSJJGL JJSU S JO1I OL bLop UJOGJ
MC LG2L1C1 O1IL SmbjG O WO2G MOLJ(GL MIJJ 2nJJJCIGU bLGMon GSLU1U2 0 C CIT1PJGauqiq GLLOL ¶LG jqcjA o pc OUJGMJJ nuqwq i !uoLc GLLOL COLLGIi!OJJ
x co SLG nLjA 2IUJI!L o b c iUJJCJIJq fLGppjA 2uJpC9uV JJJG
uiourj jjç JLGmncp2IIJJJJGL JJJIJjJOorn.Jq iu b12j 2wqJ2 JJJG 2iSlG IflI￿rnqjim
mboin.A JAo2 thiu IPGIL 1O/L p.dnGucA HoMGL pc iuJic pcq ou pG
viiococpIcicu iuibjA npruriij qcci2 o CXbGL!GUCG LHJ ou isAou. bccmjiA
MP!IG coiriwu ()&uq()LcboLciurn nU pim pcq ,x co OL couJbLow
niu iix co bLoc nrn pc IJqn2I.A ini (pc bbLoTcp o cuq 'GJqIJG)
!JwouJ wqn2& (pG JbbLocp oj jobcj) COjUJIR ()9uq()LGbou
WG1f1LG2 coJnwu2 (j) iuq ()LGboLcwc nu wx co bLoxJG pscq ou fJJG
G1UJUG JOL popGbLiOu uq mboun.A GbiuWou niu LGG x co
1CCJ1LflG LUJ cuq rnq!Aqn1J quJiJJi2LmAG qn JJJQ ob bIuG1 o jpj bLGu
j piu pA bbjAiu pc mpoq o biiion uiqi o oni. cowprnwou o
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OUJJ J UGXJPJG rnJq COUIJflOfl2 rIUC1OU O A9IJJJG MJJICJJ COU1LOJ OL b GLJJUJ
juioj boiu o qpu on 2bpuc JJJG LG2flJ i o A1LIpJG2 Mpicpviiiioqmt  ioT  .diBm-do1  nvi  s  niifiiw  mii  ivo  bcis  miii  nithiw  ihow  oios 
51U1  rit  5IUI  lErioiisn  r1i  iol  .O-  bnE  O.O-  3113  ii3ii1313  b3ilqmi  3fIi  iio13L 
noiiBbno3  3rIi  miilno3  01  bni  in3bi113o  .E3viiq1  xit  basd  miii  bnB 
a31o1q-ni  no  13113b  (D)  viu  noitiiLuqo  in3lluD  u  dñdw  ibui  tsq  d  bnuoi 
.131I13m  1dB13bino3  ii  imit  MU!  I&ioii&i  iuo  duodt  211os1 
.13v,wofi  io3  mlii  ioi  ixo1q  niau  Jmiie3  iii  iid  31diaoq  3mO  3113  ifT 
io3  xl$i  3l3VB  lo  3lU3  boos  E  ion  m  ixo1q  di  isril  b3is3ibni  w  iihs3 
Isiin3ioq  3f11  i  i1uorfi  313  ot  3uai  11u31Thb  iom  A  .iiiubni  bn13  3iEt  iuo  nirliiw 
3us33d  ii1ubni  ni131i  1ov13l  31Bi  S  II  .if31  ois  n313l1ib  r1i  lo  ii3n3obn3 
13  3d  oi  bAi[nu  3m  3n3l311ib  31Bi-o-iz  4los1  b3isn3qmo3  IU  in3up3li  3vfsrl  '3rIi 
VO(IO33  li33iiiloq  3111  no  how  1sq  ni  noit  3ffl02  i  ir1  T  .noitsiijsv  lo  3ZIUJO  bilsw 
lsiinoroq  l3rLiofIA  .((8QI)  msbA)  m3ldolq  13  i  3ui  idi  isril  noUB1i31  IU  3iBi  10 
di  io  noii3nul  113111  mus  r1i  i&1t  i  ibsoiqqs  3niv3J  bfls  blED  dt  tiliw  m3ldolq 
3(11  II!  31131  1io131  3fltffiiw  b3iEI3llo3nu  3d  bli.jow  31131  1n3mo1qm3nu  iiubni\3isi2 
b31131u31133  ioii  bisbnsi  mii1  iq  noiiBv13do  3lqiilum  nisino3  sisb  iuo  33fIi 
no  1no  u  01  313W  3w  II  .i33T1o3rn  3d  Iliw  33n3bn3q3bni  lo  rIoiiqmus  3111  l3bnu 
3(11  nI  .noi1srz3do  Hi  lo  1n3313q  Oi  1no  3o1  bluow  w  13i1Bup-m1i1  iq  noiis'n3do 
3Th  miii  13  is  &1oLtE1Sq3  113111  11i1nu 
1i  lo  anon  io  [113  lb  as1  sw1s  mill  s  isili  o  b31B1311o3  ¶1i33l13q 
3(11  3t13i13bnu  bluow  ioii  blsbnSi2  b3rIoq3l  iuo  huh  31131uz)[133  oh  i  ii  ihow 
3111  ai3)how  1i3111  bo  1113  lb  'iu1  13iS1  amiil  3fli  l3v3woH  .in3313q  O€  tuodiu  'd  fhiuli 
0S  oh  01  iu  i  3[dEnoiu3-i  iom  A  .3m3i1x3  i  rIoiil3bllo3  i33h3q  lo  noiIqmus 
3mii  0i3B  flOLti3I3iiO3  3(11  i  3S  01  m3ldoiq  ilu3iliib  iom  A  .hfI3m3ilui2mbnu  in3313q 
13V0  12111  3113  313(11  3B13VE  no  3)fli  .fbisrn-dol  3132  fhi  lob  fIoiisv132do  3LqiiIum  ni 
.210113  bmbniui2  3(11  lo  bn3m3tlub2l3bnu  ns  01  2b1331  02113  2ith  f13113fr1-dOl  13q  2noihl$'r13211o 
ion  2i  noibwlin33no3  3111  [ubwibni  ni81133  ru  b3bEfln33no3  3Th  2noiisisq32  3hirlW 
iol  b33nuonolq  2231  3d  [3li[  b[uiow  bns  ((d4QQ1)  133M  bns  no2l3bnA  332)  3m511x3 
.IU  iol  vii1sup  01  2gruirns3  2uoiv3lq  1113i3i111J2  rliiw  oth Ii  nitini  d  31LJI33ffl  tO3  x13t  li3th  siri  dT  .nitsi  n3h3qx3  lo  33ndE 
Loiino3  ioa  ob  bnfi  o1ubb  xiit  3113t  h  ni  tii  n3moIqm3nu  b3iuani  ubni\s 
.3fl1  I3m1o1qm3nu  b31uni  3th  ioi  I3iBlsq3 
i1oEI  sth  ni  xst  13v3!  miii  niau  iiimiii  iii  iid  3ldi22oq  oI13  ii  313cIT 
io  o1onrb  213  d3u2  21ot3131  ui  233ff5131i1b  miii  tn3rIBmi3q  Ihi  sm  viffini 
ui  miii  d  ilo  biBE  i  i  Isubivibni  tsrlt  iilidBdo1q  3d  1  iLua31  aid  a  oT  .ii1Ef102f332 
3d  boii3q 
10  +  y'+  '\  =  (I  —)9  (I.e) 
3  +  ..  +  +  =  •  () 
't 
n  uio  ni'sL  lo  oo  xs  3rIi  ai  aiwi3rbo  0  bnB  lb  bisi  ai  Isubivibni  3d  ii  313f1w 
3d  lo  rn3noqmo3  b3xib  B  ai  .a3Idl3ilBv  IoiBnBLqx3  i3rlio  ai  bnE  iLiow  1snoiibbs 
miii  nnsmiq  bns  aziai1  i31&1z  toubivibni  in3nJ3ml3q  a3lEJtqB3  J3fLt  mi3t  10113 
331g3b  10  oEonr133i  a'miii  3ftr  ai  rI3ua  ii1idBdo1q  i1o'131  3d  i331i13  tI3fLt  23i2i1331$1Bd13 
.aioXsl  l3dto  aulq  bnsm3b  lodEt  ot  *oda  B  3d  ot  113)1131  ai  ,  .\titsno2s32  bnsm3b  bo 
3flia  thiw  b3113131103  ai  i203  x13t  3111  I31BfIUt1OIfIU 
=  (2) 
311312  d  ahv  rlzirlw  noii3nuI  i  ai  (yt  bnli  bvo1  miii  3111  113  31131  iio'1$[  3111  2i  31311W 
111312121103111  3d  bluow  ()  ot  b3itqqs  noitBmui23  2133113  b3xii  noitibbs  uI  .3mit  13V0  bnE 
niau  atsi  1n3moIqm3nu  ui  noitsilsv  io  iuoa  113110111311  2i11  ioi  a[oflno3  13qoT 
b3Iloltno3  3f1t  ii  b3iliin3bi  3d  ton  bluow  anoirlup3  2e3111y3J  briE  blED  .23idflfflub  itaubni 
.2flOit3Ei3tfIi  '(ItaIJbffl\3t1312  iol 3th  rliiw  ni1ib  or  thsrnqqs  owr  li$r  W  iin  io  iu1iw  bs1  3fI1 
rq  ioi  Er31ib  LoirnoD  oi  iqrnth3  w  a-nI  .o  bnE  nwid  noiisbiio  [dBdo1q 
th  ni3n5Iiiib  d  rsnimi1  w  13virsn1r1A  .iio1 
OITA5I  3V5IEI35I  3HT  5IO1  2J051Th0D 
ioi  oirin  viai  3111  1O2311  S  as  3btJI3ni  3W  aisi  IIos1  miii  rasq  ioi  Ioitnoz  oT 
anim1r3b  fl3th  anoiai33b  miii  raiiq  lo  v-rsmmua  11131vo  3rD  ai  o11si  nai  r1T  .miiI  3rD 
3W  11  [i'1.  T}  rsrD  3u1r  3d  111w  ii  audT  .miii  ioi  iao3  X133  3111 
3111  lo  laom  3isnirniL3  bluoda  w  noirsup3  3dr  io  3bia  bnsrf  idii  Hr  rio  5I5I  3bu13n1 
won  a3ismiia3  iuO  .y  bns  E  io  ismila  aasid  rsrli  bns  no3wi3d  fIoiifSl3TIo3 
3r131  miii  3rD  d  b3lurqs3  as  aovitn33rn  xst  m  3mir  13v0  ansd3  io  at33113  3rD  31US3 
IU  aisia  s  io  aimsisq  nsm  d  br1hs  ai  oirsi  3vIa31  3111  oni  .aixoiq  bns 
.irisup  bris  tista  r13s  ioi  3Idsilsv  oirsi  3Via31  tsisqa  s  3bul3ni  w 
ns  rhiw  rsra  ths3  ioi  l3tIBup  th53  ioI  a3EdBilsv  mmub  3iisq3a  r3sl3ini  w  lls3iii33q 
rh  oi  3Eds3ilqqs  i3A3Eld  xsi  rh  io  rnioqbim  3rD  no  b3asd  oitsi  3'n3a31  3111  io  3tsmita3 
mumixsrn  bns  murninim  3rD  rs  amiil  iol  iuasm  aith  3nibb  ionns3  3w  33ffl  .muii 
(Iri3i1qmi  315  3w  rsrli  al  rI3solqqs  airD  io  aa  rn!83w  A  .b3bubx3  3Th  arrnii  II3IJa  3iB1  XSr 
ai  3ldSnsv  1osns1qx3  3rD  2riB3  moii  2noiisiv3b  ni  rsrh  on  rIua3l  airir  a  oT 
thiw  b3B13rio3  21  ..i  irni  lon3  dr  thiw  b3i51311o3 
.islimia  (13v  315  aflua3l  3rD  sa  driw  oirsi  3V13231  3111  t3Bl3ffii  '1rio  w or  qoL  ii  wollE  w  f1uofLr  mni1  i  5IM  bns  x  nwrd  qirInoirB15I  th  r&D 
.1tu3up  bnB  d  ViBV 
'ni  i1r  ioi  1oirrioo  n1w  r&lr  a  w  1dJ3T  lo  [nBq  morrod  r!r  or  3nivoM 
lo  t1h  -i1Ism  s  i  rsmir  iioss1  v1Bioqmi  oili  ni  n13th  nism  r1r  bbbB  31B  0th31 
1r  iol  qoib  r1T  .io3  biid  51U1  Isnoiriin  dr  lo  r3ib  iisL  s  bnB  iO3  xsr  miii  fIr 
.virin  d  oX  1Ai1  i  bn  ILT  n3wfd  fIoiiBbTlo3  fII  3fli  nithqiu  ron  i  ro3  miii 
th  iol  .O-  bns  .O-  1.O-  won  5113  rri3iisI  br13mir  fr  iiot  siioqm  io1 
ni  3nEd3  IfliE  'iv  i  ir1X  duoth  io3  b1$d-miiI  bns  jsnoirI3n 
miii  f1i  nm  1krivo  r1r  rA  .noirB1sq  B  lo  ii1idBdo1q  LLB1vo  r1X  lo  rBmir  dr 
lo  Xniq  U  bns  2noirB1Eq  IIB  lo  rnnq  8  iI3th  Iqmi  iEmii  io3  XBX  13V! 
.gfIiii31  niioqx  3r1qmo3ni  oX  ub  m  no  isioqmr 
bbom  IB3ir3io3rLX  di  lo  noiiibiq  di  rioqqu  3ob  &dBT  en3fIX  !Bin  nI 
noiiiub  bns  Xibn3d  no  rLui  dT  .1ioBL  aEi33b  gniXBi  niiqx  bBi3ni  tEfit 
1rnB3iIingi  iXn  1$wIB  XnuomB  ii13nd  1Aw  3th  1ic!W  .bxim  rnm  Th  i3V3WOf1 
A  .viXioq  '1in13iiic1ini  io  viXBn  irLii  i  noiXiErlub  Isuin3roq  r1X  bviiioq 
fIt  i  nOiXBiub  bnB  13V&  riind  irIr  io  r3ii  briidmoo  rLi  lo  immu  31dBnoBi 
3bu13x  bnf3q  morrod  311t  33flR  21qmB  Xn13I1ib  1B  fIX  rzfIr  iV3WOf1  L1B35I 
X13  miiI  bubx  fl3iflw  3Iqms  fli  gniU  .rsi  xsX  mum  xf3ffl  bnB  muminim  r1i  rs  cmiii 
ni  XIu3i  LoiXno3  oiXBi  viai  di  nibu13ni  ron  rud  mumixf3rn  bnB  muminim  dr 
rrinimiq  ioI  .io3  xtii  miii  rir  niw  1LBbq  rsmiX  rniThb  isriwrrio 
4BfIOiXBfI  1r  ioi  .POLO-  bnB  O.O-  OO.O-  m  rni3i11o3  bXBmir  dr  noirs1Bq 
-  QOO.O-  iB  rni3iiIo  brBmiX  rfX  iio'sL  vJ113iOqmi  ioi  [idw  Xo3  miii  bns  XEr 
.ro3  miii  bnB  XBi  LBflOiXBn  dr  ioi  8O.O-  bnB  O.O 
(48.-t)  d  tn3biiI3o3  ro3  xsr  1X  riistqii1um  d  b3rB!u3IB3  51B  aidmun  r1T 
dr  d  gnibivib  bnB  !dBT  io  bnBq  qor  r1X  moil  Xo3  xsi  B1VS  rIr  i  idw  .  1dBT  lo  bnBq  qor  fLX  moil  flEffI  &dEiisv  rnthnqb Gx9uJbJG
cc jjuj ruq cq (TT) yUqGL2OU iuq AjGAGL (Tot) iuq jcpjj (iôctYj0L
(ooo) 0L pc urioucj 211G uq LW pcq C02j2
cOcp!C!Gu G21JUJG2 niq 2wUq&Lq GLLOL2 o -ooi (oooY -oost (ooo) uq -ooo
uq -oos (oooiY Lc2bcciAcjA 2imiJiLJA pc 2bccitic9iou 'U pc poow bcucj A1cJq2
uqiq GLLOL2 0L pG uiouqe 2wc iuq ULUJ pcq C022 o(oo-ooc (ooo)
cxcujbjcjjc 2bcc!pcwou lu pc ob b9ucJ o jpjc Aicjq co pciGu c21juJuc2 uq
cwboLu.A 2cbuWoue bLcnJLJA OL 1J1G LW CO2 OL 2WiG IflI￿ pcq C02 FOL
MpicJJ LG2flj iii ffl LCCG1b q0G2 1AG LG2flj2 Mpicp JLG JJLjA 2IUJIJ9L O p02G J12!U g11
cucL1JjA bLqGL OIIL OJJGL 2GbUWOU UJG2f1LG2 fl2iu oiijA O2G cwboLnA 2cbJuwou2
nujijcjA o bcqccjA bLcqiqcq pA i iuq uiiA qcbcuq oubILUJGGL2 MG
H0MGAGL GC9fI2G pcucp wycrib pA GJ!ip1c MOLJ(GL2 12 IL jG22 p1u iioo bcLccu
MpICJJ LG2flJ iu f LccG!b o cxcjnqc dnif2 (mpicp 1LG cucurjjA uo ni couJbcu2JpJc)
V2 CJJGCJ( OU OflL c2l!urnc2 MG j20 GXfUJ1UG oiijA 02G jcwboun.A 2cbuc1Jou2
jporij jJG 9x ou pcucj 2 2ujIJcJuJA bo2jiAc ju pc ob b9ucJ
WXI!0U ALipJG2 JLG U01 21UjJCU U JJG bLccLLcq 2bcc!IJc!ou2 o pc poom biucj
pcwccu pGUGp JGAGJ2 uq cuiboLu.A jsAop nucwbjoAmcu u Cb CL022-2GC1OU JJJG
jpI2 LG21Ij LGG2 M1p JJG puqu2 o cjqcu (T8) mpo onuq i bo2!IAG 1220C!!0U
OAGLJJJ GJJGC !2 1JJG 2fIUJ O pG coGpcicIu2 OU JGAGJ uq qriuioif MJJJCJJ 12 JMSA2 bo2ui/c
jocLpw o oj bocuuaj GUC2 r'u(i,Bv1D) =ru(i,v)+ ru(bD) 20 qici CJO2GL Hi IJWG 0 JG GLLOL GLIJJ pcin €"j ucjXipj€'' LU 5GUGL2 L!it uiA uq
CO2 iiijj9/ i boiiC0LLGJ9!0U M1JJ JJG qiGLGucGq GLLOL jjJi LG2flJ 0CCrIL
IOMGL JX co uq COLLGJWO1J ill qccpuG2 OAGL imc GU pc qJGLGucGq wx ()y"—y' = —+ ('
— + — itpip J9Aot JG9 w
1° 2CC 1JJ12 LG2flJ tALC qiGLGucGq JIUC9L bLop7p!JuA uJoqGI 9
9LG C0LLG9G OUG AC9L 9b914 (['c.]*O) pA f12iU JU2iLflWGUWI A9L9P1G2 JG
pJ92Gq 0M9L2 GL0 JC C9JJ 9J20 Op Will COU212jGUI C2PUJ9G2 O k3 uq A iu ()ipc
2GUSIIA COLLCJ9IGq 9uq JJG coLLC19iou GCUG2 mup IUJGe MG ponjq GxbGc k3 o p
bLop9pJfiA woqcj Mifi UO pG C0U2I24CIJ1 2 2CLJ9JJA c0LLGJ9IGq j,jo
UGJIJJGL y OL GUIGL OL MG OPWUJ C0U2!GUi GWG2 H0MGAGL JJ!2 I!UC9L
rtLOLU3Lq dnILGL AG9L A MG MIJJ GJIWIU9IGtLOW pc Gdn9iow JU iqqiiou 2111CC
2fIL9CU p dnn XG9L A-T tLOLU p drI9LGL AG9L A OL 2flPIL9CPU Lq drini AG9L A-
LG2GLAG L910 9a1 AG9L 92 0 VIUG (J OL iriiATpi p2 2ifl90U It MG qiGLGUCC ()pA
C021 M11P J9 111 b9Licnj9L 9fl 29G2 MG GX9IJJ1UG P92G 11J12 AG9L2 19X L91G 011 1J1C
ttC9U fl2G 10 OfiL 9qA9UMG IJJG J9C1 jJ9 b9 iiAo pA 9 UJJ OUJA 9C wx
2CGfIJG2 o bLoAiqc MIU9IIOU !U f9 C02j2 QIAGU JJG LGJ9i0U2pb2 !U Gdf19JoU2 (5) 9uq
qiGLG!JCG oni9Uq LGJA 011 CJJ911C2 111 9X 2CJJGflJG2 suq PLW LIJOAG2 9J0U 19X
2flC 911 9bbLoscp iJi9qGdfHUG H0MGAGL 9 UflUJCL 0 GCpuidnG2 C9JJ G 112G !Apicp
JuqJAJqn9J (obboqjo pun) couibouGrn2 ottOL Mp!cp MG ponjq C0UL0r W9JJJ
JJJ1JG JJG 90AG 9bbLo9CJJ UJ9A 2W2t9C0L11A COIULOI b J9Ao2 WGLG UJ9A pG
EEEECJ2
DIEEEEWCIWG IHE DVIV 10 EFW'III4VIE EI1ck'[ VI4D IMDIAIDflV['
58COGWCiGU OU IJJG JX C02f AL19pjG O ooo AGI2fI2 JJG flUCOLLGCG O 00044
OLpG 2bccitJCfl!ou o cojrnrnJ (j) uq opu c COLLGCG uqrq GaoL OL pG
MJIJJUJ 1ACU 1Op-uJflCW ftG o cqcnjc COLLGCG WUq9Lq GLLOL
HGLG i qLob ii rnq couq dnL opcu !o112 9uq oujA LjA on OACL pinc
1op-wcp i pJCGJA o pc o wncp j iwboL49ucG 1U pc L2 iIjGLGUCG 2bccJcipou
Ju pc JG/GJ2 2bccipcpou Ipe nuqccwciu qnc o wnI!b1c opcLipou FLOW
fluJqGL2cq JJJG n1JqGL2GWGUI qflc O UJuiJ1bJG O2GLAOU2 tLOUJffLW MIjJ pc 2UJSJJ
3'2 pGOLG pc LcboI4cq 2uqsLq GLLOL2 SLG JiJ(GJX jo pe ipjA
JAG1J J21 AG1L2 LG2GI.AG LO uq !2 Xc9L2 9X cpcqnc 9uq fl2G 11JG qijGLGucG pGIMGGU
2CGf1G2 LPGL 4JJ1U qnc O JJJA LUJ pGpaMOL bccipcjjX t#c ccnic pc wx CO2
iAc iu2linwcul niu pc biL o jpc cpuc in pc x co qnc o 2p1 in wx
coc in pc t1L cc c 2iwbjA nc pc jcq ix co pc !u2pJ1uJcu i' pc ccouq
COIflWU2 ()iuq()ojipjc bLccIu pc LG2flII2 pom iu21Lnwcupu pc wx
tio LG2flh12 aLe pc obbouc owe ucqpe iie woqcj bLeqic
COIJjL2 fJJG COGIC1GU OU pc IJJCOUJG XpOIJ A9U9JG 12 21U!pCJIJiJA boipAG jpcc
qfILfiOU LG pOjJ 2iUijCJ!JflA U1PA 2 12 JJII OL pc PGUGpI WXOU AaLIJpJG DX
JLG ACI.A qieLeu JLOW 1JJ02G JU L1PI cfHCLCpe COGWCGU2 OU pcuep iuq bocn&j
biuq o pc bLGA!on2 ipje JjJG cpuJncq iuJbJc2 o pc opei. ni AJLIjG2 JJOMAGL
we IJX CO2 /!qJicp 12 2iUiJCJ1UJA UGPAG PJ 2J9JJL JJflJ JJG G2LJJG in 1}JG pOouJ
L2 coJnmu ne oLqiuLA je 2drnLc2 (or'2Y MC puq su epwcq cocc1cuj
bcLurnueuj jAo in w© tIL2 AcaL onjq uo pe bo22ipJc OL ieu op-uJcjrwe
TLOW IJC 2UJG 10P-1JJUCW HCLG MG Ofl2 oujA on cmboun.A jiAo iucc r
jpje bLe2Gu pG2c G2fUJG2 MGLG MG 1JjGLGiJCG OP2GUOU2 OUG AGJL
C021 JGACJ 1e MG 1U2Lr1WGUI j]j]H M!IJ ft.
LGbOI3G241UJG2 MJJGLG MG 1IJ2LflWGU1 1JG CJJ1JG in JX CO2 !11 ()M!1pJS2 bcuoq2 ixowi  th  lo  t1ui  rfT  .tnmufleni  ns  to  xsr  [BuroJ3  Is  r1  bns  iuim  i± 
adr  ni  an3!3i1ho3  dr  nwid  3n1i1ib  Lno  IT  .mLimi  is  noirB3i1i3q 
lo  uIsv  ruLod13  rir  ni  sirii  ii  ismir  boniThb  JO  th  bns  noiis3i1i3qz 
iii  noiri1iio  Lsii  i  idr  rBdr  ratJ  ini  rn1  r1T  .rnrM1ho3  ioa  XL3  th 
di  lo  iii3it13  1131  Eqmi  ithiu1  t13fnit3  rni3i11o3  ffT  .()  lo  mit  ions  th 
nmu1o3  iol  O.O-  bnB  &i.O-  10  ioz  xst  th  or  r3q1  ririw  ri1idiidoiq  11osL  v1s1oqmt 
Inm'oLqmnu  T1os1  IB1oqmi  lo  noirzin1  nibnoq11o3  idT  .Lvi1qai  ()  bn  () 
.in13q  I  bni  is  nii131  ni13qx  Iqmo3ni  or  b3iudilfll3  d  flB3  rBflr 
rio1  Isnoiiibno3  dt  niu  (.1)  nmuLo3  lo  noiisoi1bq  dt  brsmir  O[13  W 
bnB  noirl3up3  fli  moil  r31h  bxi1  ili  Iinimi1  &ürIw  (08Q1)  niBll3dml3dD  lo  1bom 
rni1ingi  3rlr  lo  rIr  toT4  .miol  IEfIoii3nuI  vir3131rrs  iom  13  J3fI 
ro3  xsi  dr  Ia  rIb  virin  s  i  511Ii  il3fIt  niIqmi  ni1313  m13  f1i  3113  tfI3i3iI1303 
.iueim  x13t  ril3n3d  bns  Uq  aw 
231X0$N  T2OD  XAT  IHT  HTIW  2ETAMIT2  23J8AI5IAV  JATVLLMU5IT2MI 
3rlr  rl3th  3tE3ibni  3IdBT  lii  b3rloq3l  3r13t2  luo  iol  flubni  d  rao3  xfit  nsm  3ff!' 
10v31  rnlil  nirn  moil  LEB3iiBm3r  l3Ilib  31d13T  briE  *iow  iEq  ni  bu  3ixoiq  r203  X13i 
Mnoronornnon  3113  ioD  xBi  oi  oi1131  3vI331  3r13131  fbirlw  31ub3rL3  3f1r  33fli  .ro)  xJ3r 
di  lo  irivs  3rIr  IBup3  ton  Iliw  "miii  B13vE"  nE  ioi  io3  x13i  311r  tl3fIi  nithqiu  ion  i  Ii 
bns  (8.-1)  d  3viiEvh3b  3111  ni1qiikim  cL  b31131u31133  3113  13dmtrn  33r11  nu1$A 
.I  3[dl3T  lo  I3nsq  qot  3111  rnoil  1ôO.  sd  nibivib bi3qx  cJ  bluow  bsoiqqs  1dthi1v  xoiq  Thq  no  uii  ith  nI  .to3  xsi  Lv1  miii 
ivwoH  .niiii  znirnqx  lo  21ul3  th  lo  IEmii  tritinooni  bns  bEid  b1r  01 
ixoiq  r1t  niu  noiimi1  1d13hEv  1iinmuflani  uonox  1s  ixoiq  r1I  noE  s 
1iooq  ixo1q  rli  ii  nv  in1inoo  d  bluow  io3  xsi  bvL  mill  iol  inmuiini  at 
th  rith  i  noltsilBv  isia-o13  ir1i  niu  ni  1nBb  f1T  .io3  XBI  3u11  r13mxo1qqB 
5Iu1q  1B311110q  1qmBx  io1  .iot3B1  lE3itilOq  i1hi  sm  1ubdo  ni  aznr11ib 
w31  S  3113  31th  Ii  is1  mumixsm  wo!  1  3v1311  01  31LflB1ig31  fl3i  33nivflO3  f3m  quoi 
fIi  o1i3  i  -idi  ixoiq  bsd  51U1  isi  rli  thiW  .isi  1i  ni  i1i2ubni  llo'131  r1f  11 
llo131  ni  wonox  ion  3113  tnmo1qmnu  ii  ubni\isi  lo  noii3nul  isth  ignsb 
r1i  lo  Ii  B  bivoiq  [ibifqmi  oLs  ismit  1dsiisv  1stnmuflni  iuo  audT  .noir13up 
.Aiow  i.sq  ni  bu  ixo1q  rh  lo  inox 
10  mill  tnmuitni  w  31fLw  noiis3ili3q  1siv  moil  srnii  rIoqi  ô  tdsT 
aoismii  ismq  tioqi  w  nrn3A  .ixoiq  Il3noiil$n  10  3iEt  rliiw  ioo  x131  1vI  isi 
.noiis113q3  (11$1oqm3i  bris  innBmiq  iol 
rft  isili  ni  inrnuitni  busy  nid  ixoiq  or!i  io  virioqqu  ion  is  tEui  3rIT 
33n3u1qx  lo  iz.ll3  bismii  cfT  .isrni1  1iL1B3  bns  ioth  ritiw  if1i2iflo3ni  31s 
tsmii  3d1  nmu1o3  irLio  i1t  ni  bns  (ta)  bns  (I)  r1muIo3  flu  ni  noiw  rIt  26d  nut131 
113th  i1qmi  (ô)  nmulo3  1qmsx  io1  .is1  1diaus1qmi  tud  ni  btqx  th  v&1 
()  nmulo3  1ir!w  niisi  nh3qx  tIqmo3m  01  ub  m  llos1  '1i31oqmi  lo  [Is 
isioqmt  lo  in.nq  OO  iol  [dinoqi  i  niisi  3niiqx  i31qmorni  113th  tsibni fl3mi  1Bup  tsI  g-owi  vodB  rit  lo  Bi2  iii1  th  lo  noifl3nimBx  flA 
ii  beau  i  'xo1q  bic!  MU!  Il3noiisn  th  nrfW  .1thibnsribnu  iom  1ui  oth  1i3m 
sxo1q  bid  MU!  iir  r!i  Lidw  1  O.0-  lo  ni3i1bo3  B  sf1  11B3iq'i  ti  tnminni  c1t 
hiB1  biBmi  2in3i3i1ho  rIi  thod  iii!  2O.0  lo  ini3i1ho3  sf1  '11B3iqi 
bnB  tsi  iol  Loflno3  w  i1s  isth  1B13  i  II  .01  o  ob  23ii13t-r  fhiw  [i3iq 
miii  vI2ubni\is  niim  th  bni  ixoiq  to  xlit  di  nwid  nois[rio3  iubni 
3f1si1Bv  iiii  s  3vB11  o1s  ixoiq  dT  .rii  rIii  th  lo  f$w1B  tori  bns  wol  th 
.iO3  XBt  flBffI  ui  fit  nBrh 
w  rl3th  ium  ro3  bBd  MU!  IBnoilsrI  bnB  iBi  rh  n3wid  3n111ib  A 
XBr  3fLi  flu  1urk  lo  flmrBi  dt  i  (IQQI)  niv&!  bnB  bisD  d  bu  odr  bnB  i3uiifIo3 
Bfh  1B3fl  bns  bohoq  mii  li3rlt  ivo  1ubrb  h  B1VB  3niv&!  bnB  bisD  .31ub!3a 
hE  fkM  Ia  u  iuo  lo  1b  3di  UB  ot  ibio  nI  .1ubr!z  iBi  bs  B 
bmD  'd  bu  iuim  23  1sui313  r1i  nitJ  aorLi  oi  t1u25I  iuo  b3IBqmo3  w  Iubd 
lo  EnBq  qo  r1i  cu  noiigi  th  ni  iriib  2itJBffl  th  niU  nivJ  bnB 
Bi  cft  Eqmsx  iol  iu1o13I  zBioqmJi  iB  rrbIooJ  .niThb  mo  1Bvi  .  LdsT 
lo  t311  vitioq  B  1if1w  440.0-  B  Bmfla  iuo  nEfir  iL1scri  i  5IUB3  bBd  MU! 
213  251LJ2133  ni2U  .31u2133ffl  bnd  MU!  1Bnoisn  rh  iol  bnmi23  2i  10.O 
'hBEifni2  3113  3Ld13T  iii  orIi  28  3ffl3liX3  213  0fl  3ItfIw  43iffW  21U231  23V1  2ifl3ffiuTt2fli 
213  211oB1  vmioqm3t  niABt  nisA  .uonox  gfui3d  23ixolq  oo  XB  3f11  ihiw  1f13i2121103f11 
bnB  bisD  th  ni2u  n3ffw  ion  bmbn82  bns  2tfI3küiI303  b3smi123  3rh  31qm13x3  fIB 
t203  IBflOiflifl  31h  fhiw  u  nibivoiq  iol  3fliv&1  IicN  )lnsfh  o  3Ai!  bluow  3W& 
bns  blED  lo  xibn3qqB  3111  ni  b3rIoq3l  2or1i  318  b32u  231IJ2B3ffl  31812  3fIT  .251U2133m  .(c1)  3niv3J OflL CPOICG O flUC1!OU1J jpLur
lu JjG MJJICJJ couLqc1 1G couJbcu29l!ou bcjsc uioqcj MGI.G U04 WGLGJ? qnc 10
JucLGsG j,Ao jpi LG2f qoc iuqic1G OMGAGL olu UGflAG PGUGPI COGpCiGU
npqA lo JJ1AGjJG obboG !uJb1Aiu 1P1 cpmiuwu 1G ripiq? onjq
JJPJG thccic&pou JJOMGAGV flJG UG4JAG GJGC 0 pJpGL PGUGU Oh I°U. JGJ2 luG
jcAo2JUJJJJL 10 1P1 O GJ!JJJJJ1l!u !UC0WbIGl CXbGUGJJCG LJ1!U JIJ IJJG JJJ0IJG O IJJG
bGcqIcwou iuibpG GJiuJiu1pu ipc fl 2cJp!qA MonJq pgAG u GJGCl ou lGwboLnA
PGUGI1 cuq IIJCOUJG f$JX M1LJP1G IPR 1JpiqA WGfJLG iii IJJG UJJ0fIG O JJG JpG 4
G2liwalGq bGcJ1IcrlJou2 J12HJ 1JJ12 2npJqA A9JJJJG LJ1JJGL IJrnU IJJG GbLIlG x co
brcjc LG OjGU OLUJ1I11Gq IIJ 1GLUJ O IPG flJ np2iqA O GJqlGiU (J MG J2O
UCG IJJG moqp MJJJCJJ OCf12 Oil LUJ 112G o J2 i biLl o IJJG couJbcu2n!ou
LEFD2IEIM 2flBIDA ELW{V1E
-oo (ooi
LG2bGCIIAGJA EJu9JJA Ju2lLnmGu1iu cq auq JGAIUG 2guG WG12flLG Miqi IPGJL uwoucj
2WIG cuq !J1iOu9J WGJflLG J2 !U21LTJUJGU1 JLG (oo43) iuq oio (oooYiwc i mA G JuibbLobuG o crnjA iutcI.bL JJG2G COLLGIUIOU2
uq WfG JAGLJG LUJ f2X CO2 JJOIJ MIp OJIL TUOUJJIO1I2 !IJLflWGUII ALJ1PJG
bLox1G niq 1Ao1e onuq rn bj 2uIqG flOMGAGL pG quj cuc pciwu pGc bioxi
fl2flJ O1IL IJGM qs MG fjO COULUJ JJG COLLG11OU pGIMGGU GXbGLIGUCG LWU
CO woqcj MpIJG fl OJJGL fl A1LiJp1G2 pcaiqc GXbGLGUCG LJPU LG llJ2iuipcJuç
n o jè iuq pipGL pGuGp iUcLG9G ji?oij pn pG Iq1r12UJGu
combGuwou brcjcG moqGJ ju jbLGGLLGqGWG MJJGLG MG COUILOJ OL b
JWG2 oL fG Gc o GUGi wq ixc iLc pG obboi o po bLcqiqGq pA pc
GXbGUGUCG LWU bLGqiqiou oJJGL!JUiAG moqj i nbbouGq iu bLjicnL OfiL
GxbGucucG L9iU uq icjiuqqniou o pcucp n.c 2nbboLcq MPIIG oujA
qip9LGucGqmsic pG bLGq!q!ou2 ojq1nwcu co uJoqGj OL pc Gjc oj
o moqcj MJJGLG c combouGu o pc Moqcci. cowbGusou bcc,G JJG jpuqunxGq LGTTJ MGU couibtiu moqGj MGLG ni rq1nwcu co
GLij COLLGJOJJ ID j9AOj OL oujA LGJA OU CJJUG !' 9X 2CpGqfljG2
G2!IJJJ1G LGUJOAG bGLUJflJGUI iuqtqqnj iuq LUJ CPSLSC1GL!iC2 uq GIIPGL JJJ0M OWG
LWU J LGbOIJ!pjG jOL OAGL rMGUA bcLcGu oj GmboLf LA jAoj JJJG2G qiJjGLGucGq
J1GLIJWAG mGIJOqOJOIG 011L bLGGLLGq G4IUJG iujbjA jpi !ucombIcc GXLGUGUCG
LW uq iuqiiuqnrj qr pJJJJjG MG jJfAG jonuq f LUG Oj G!UJG fl2U J UflUJPGL O
J/G JJJAG GXTUJJUGq IIJG G1GC o GxbGLIGUCG LWU Oh jAo niu pjp dnsjiA
QC01JCI112!01JQLGGIJM1CJJ CoUUGCPcrn: WI bL 41-103
iii JGGJLCJJ iii f'9poL ECOuOw!C cqiGq pA joujq EPLCUPGL
BwcpIiIJ ELUIC (j): liLP IUCGIU!A E11C2 O ipc fl flIJCUJbJOAUJ©IU U2fILUCG
(oAGwpGL jôj): jj-TJO __________________________
fluGuJbJoAuJGu: i IP u ExbIUU!oU1 pflLGLJA OflLIJJJ O ECOUOWC TO
BJJJ1CjçpccciAF iuq D''q E CLq ffCGIJ JLGUq IU Jq uq fluunLGq
GACM _________________
GI4OjQJn2Gbbc (j): 1op2ccnLijAEWbJOXWGU iiq /Q21 EflLObCJ11 ECOUOWIC
ECL!WGIU IU COWb!WG OCJi2UJ sJiiwoLG: JJJ OpIJ2 H0bflU2 flu!AG2UA
9GCj(GL 1o2cbp(jô): EXLGLIGUCG w ucwbjoAuci Iu2nLucc: v'
'f2 TO4TOF ____________ BllVLPU wI (mfl): 1yju pc jcoi.A o J'9Aoe uqfluGujbJoAuJcue4ECOIJOUJG1iiC
lOP jfIUJOAGL11 LOOJU b7bGL OU ECOUOW!C VC11AA AjCLOGcoUOUJC TOMe
VUqGL2OUC }L!C! JAL uq BUI D 1AIGL (Toop): jpc iuq CouGdnGucG o
iuq jijccnb J￿'U L4BEI￿ f01!1 JIbCL o
yIJqL2oUe bLICI1 #j uq BLflCG D IAICAGL (Tôô): 11fluuJbJoAmGu1 IUflLUCG BGUGU
ECOUOIC I IC _______________ rncqwiG: jAo lucdu c iuq lOflLUJ1 o F'P
uqI2oue JJL!c!Juq BLflCd if IdAci. (TOO): ,ucmbjoAmcui JU2JILUCG !U IJJG
O JJG fl bJALOJj JJX ApWdOe J4OUPMCGLU flU!AGLJ1A
UqOUC bSL!CJfuq BLflCG if I (oo): JjJc IucGIJ!/ iuq CLO npeiqic
TOO TOge TOT-TO'f ___________________________
A!CUCG LO1JJGHJJLG J1UJJpn9LcLJA'1OflL1J1J O ECOUOUJC WOAGIJJPGL
uqLoue bLic! 1,U (m) 4flucL q1n2wJGu co iuq d12OU f1POL cuuq:
ucubjoAucu J!J2flUJIJCd4 OflLIJ11 O b11P] IC ECOUOUJ!C
qiu (i): 11dniipunuJ jxiou uq Exbcucucc gu !' GdLII 2A2fGW O
cqcq pA 2 B'02CU CP!CO: flU!AGLA O CP!° bL21 tOL L4BEW 'iAouq CoUJbcu!u 1'D!iGLd1U!912elu nqJG2 JU ['9pOL ,#JLJ(GC
po/iqe opu uq OLIGA 'JJGuJcJdL (jôgj): 1rupcbcq fluGuJbJoAuJcu JcmboLn.A
IfGL6LGUGG:ivornuT  iod&I  bnB  xsT  niiiunI  jn3mioEqmnUli  :(dVVQI)  1nsiI  nuL1I3iH 
O€  wiv5I  rIoifl3[51  iod&J  brn3  1ithitjbnI  "gnibrii  Ls3ii31odT  lo  vismmu 
.IQt-8t 
iodsJ  ni  ibut  ni  "nsiunI  in3moEqmnU  bns  11o&I  :(.t8tf)  !n13iI  niLrkiH  1q  o133ifID  lo  iiivinU  riT  :osidD  .no$1  riivnrI  d  bib  thBM 
£O-V81 
2.U  ni  ki51  11o'&J  bnB  EBirn111iU  iiW  ni1inqmoD"  :(8QI)  nr1qr  1Eno1H 
.og3ii1D  lo  iivinU  noii13tI3ib  .UrN  ".,iflubnI  flflUf3E1uflBM 
1&nuot.  hi113uO  "hBM  iod&J  fh  flu  fl51fliU  nii1iipJ  :(08Q1)  [mdD  nwoiH 
.I-U1  3imono3H  io 
th  bns  xuuT  3rnnunI  inrno1qmnU"  :(t)  niv&I  .H  qilliuN  bns  bivsU  bmD 
.oM  iqiuq  nbhoW  $I[H4  "n3mo1qmnU  lo  ifl3qo1  fic1o2f2  bits  II33il3't 
cir  bns  xsT  3ns1unI  inrno1qm3nU"  :(WQI)  nivJ  .H  qillirN  bns  bivsU  bmD 
imono3  3ilduq  lo  [srnuo1  "  n3mo1qrnnU  lo  iriqoi  Esnos  bns  Ls3u[3D 
.Q-1  .qq 
10  wiv$1  "&tsU  viisi1suQ  riliw  nsimvoD  lo  i1saA"  :(O8I)  'usD  nishdmsu1D 
.qq  ibui  3irnono33 
"inmoLqm3nU  lo  iodT  rli  ni  11o&I  vlsloqm3T'  :(VQt)  2  nifll$M  nib1&1 
.V-Vf8  8  mono33  Ls3inLoq 
isioqmT  no  nsiuanJ  inmo!qrnnU  lo  i11  1T"  :(8VI)  2  niflsM  nib!&1  .848  8ô  wiv5I  3imono3  nsi13mA  "rnmoLqmnU  11o&J 
:noiisuLsv3  i[oq  bits  ivoniuT  doV'  :(E(?Qt)  norno5I  bisrki5l  bits  ouH  nsr1n3qoH 
IO1  ffiOflO33  Is3itUoq  lo  Isniuol.  "iatsnA  muhdiliirpH  !sinD  A 
no  13v&I  ii1nH  3nf$1unI  tnmo1qmnU  lo  i3sqmI  r1T"  •q  nsiia  j[ED3M 
.MQI  sionniM  lo  siiivinU  O-4  .oM  iqs  nbhoW  D51I  ".niqb51 
10  11  dr  o  rf3solqqA  I  n3mi  qx-isuO  A"  :(8t)  .M  uiH 
.on  13q&T  n1)hoW  5IIM  "nsiunI  1nmo1qmnU 
1s1I3W  bits  nmoLqrnnU  tIT"  :(4QI)  nniioM  .T  1sU  bits  •q  nrIqi  bisUiM 
o3miM  "bi2dIJ  niiiH  iu  iol  sD  A  :i3i1oq  AisM  iodiuJ  lo  ia113 
.iivinU  nitwithoT4 iioisnqmoD  'aihoW  noitsnqmoD  ffimioIqmaU  iol  noisbnuoT  Isriois4 
noinirkiiW  .w&J  rioi&nqmoD  trimo1qmnU  tit  10  trfiLr1iH  :(QQI) 
.DWDU  :D.U 
A  :iLoq  3ilduq  bnB  !siiniTiiU  13W  nifBnqmoD"  :(VQI)  2  tido5I  4iim 
wiv51  nois135I  iod&J  bnB  1shtubnI  wiv5I 
nszi-imA  311T  "nB1urII  nmoLqmntJ  bilE  11o&1  nO"  :(8Qt)  .H  tido5I  bqoT 
V  wiv351  3imono3H 
di  bilE  ns1u2nI  irirrroIqmritJ  lo  niis5I  3rri1qxE1"  :(81)  .H  iido$I  jqoT 
.O-1ô  3ifnOno33  '2  wsJ  lo  lirnwol.  in3rno1qmnU  lo  n3bbnI 
wM  :rnmoLqmnU  bilE  ivornuT  ,nirnB3  muhdiliup3"  :(d81)  .H  tido$I  jqoT 
&imono33  iod&J  lo  Isniuot  "nbiv3 
ni  1E5I  ni  "DnE1unI  nrnoLqmnU  bnB  inmoIqm3nU  :(ô81)  .H  tido5I  bqoT 
IAL  :w3ii33nnoD  rfiwniO  .gicJnidH  blEaoI  d  biib  V  tmorro  iocl&J 
.ôI-1Q  31q 
bilE  viin3nI  ioriH  :3nB1unI  ffirnyo1qmnU  ni3nsnzI"  :(OQQI)  .H  hdo5I  bqoT 
.1  msI.  bnB  nnEH  J  .W  d  bib3  3fIB1ufII  inmvoLgm3nTJ  ni  "mio15I 











— - - -i22OflLi
- rOflI!9u9











I80 i00 333 Q00 f0 V10
J￿TG ()
auJnw jc
JÔ83 0Q J0 3 80 T30
JÔ80 .00 T3 00 J30
I1c ()
UIJ!Jm.
JÔ83 J5 Iô T0 N3 118
J3 No T0 TOQ IN
BGUGUf()
nmnw cjqA
1083 000 J4t00 000 0O0 0300 000




OU iniA T 1080 Jq VIA jè 1083
KGA flicujbjoAuiiii IU2flLIJCG bLOL bL1JJGfCL2
JppiG IS
EdnTbWdu1IC 28 =EL1U ' DI4IJJqIJ8bIc 21C 3 =BflIJC? CLAIC6
14orc:ici =bccj courIscroIC 54= jjooq LOflCL2 IC =usubouwiou
14 88Ô2 853 3Q2Q JS8 45 1O 352
0WPfl￿1C) 10 15 08 0'O5 00
0X1 -080 30i 180 335 330 503 OR 40•0
01J -ORO J4R 15 53 00 45 10
051 -030 Q•0 43'Q 180 20233
0(I!uIcrc) 405 1O.X 914 ?8Q 310 504 512 C°I"
14 10342 1503 480 1048 QX iQ 1115
33 JQ 110 JOR 23 JO 08
091 -000 0't UI 00 01 00 ff0 0'O 00
0'1 -ff80 822 X81 83Q 04•0 80Q 03180 013
o(11w 1￿1c) 100 33 23 ff0 J51
146M jGZiCO
14 200Q 3't9 104 1218 38 350 301 300
0(Nm' ic1c) 18Q 4.4 189 8.X 540
O1 -080 52'. 549 339 128 282 390
0Q1 -O.X0 24 41Q 400 218 Q35 194 JQO 100
ORI -0Q0 94 14R O8 94 14.0 'tQ
04J -020 00 03 ff0 05 00 ff0 3•0 15
Ø(iJjC) 111 0Q OR 20 (10 328 JO
Yl!220flL!
14 JIS2S 1320 401 1010 153 5Q2 .30 Q21
0(1,sIxI￿IC) 100 320JJ 12Q 143 50Q
(101 -100 24 30 43 SR 30 Q5
(18J -000 25.\ 113 J.XO 2Q. I8.X 223 40R
0Q1-0.0 J. (18 15 OR 52 00 SR
ORJ
-0Q0 5Q 104 3•Q 130 33 (10
031 -040 J.i SR 90 41 04 03 J•4
031
-030 121 S28 583 JQO 350 131 05
0Q'llIJl1) Jo 12 19 0Q (18 0'O 3Q 18
rpfl!IJ
14 Q252 200 JQO 1251 IQO JQ 382
0(NxLC) 19 23 82 (10 02 04
0.XJ -080 32'O QO 113 J00 3.X (10 5W8 QXR
OQI -0.0 114 QOJ0. J.Q 508 Q3 JOJ 84
021 -OQO 12Q 333 SQO 53Q JJX 520 101 84
041 -020 13 41 !Q 44 00 08 04
031 -040 505 5Q. 305 SQO 344 2Q3 100 OR
031 -030 12 309. 30 50 JSR 23 00
011 -030 IX JJ4 20 54 23 00 (18 00
O(L/Uu!1C) 130 50 3Q 39 04 00 54.X 22
qpo
14 2041 304 105 1851 103 Q8 219 5XQ
0(1s19L1G) JR .0 83 SR JO 504 05 00
081 -000 033 815 XO5 88Q Q.X.X OQO 080
0.XJ -080 jO J3 JQ 0Q 10 00 OQ OX
051 -030 33 QO X8 3Q 4•8 05 00
0(1v1JItG) 30 38 3J 04 38 00 31 04
CGOL!
1Oi1 2(UICLOU I!CU1L!IJ
21C C'- IC LX IC 54 IC 3.XIC2821C 3
(bcLccuc o EUJbIo)wCU1)
1081 1 C°1 DUJPflU0U2 P 2(LCcjcqq iuqflU.
.L9PIC5(ouuncg)
'OJT!U Ø(GL 050J 0000
b(IPIIC GC1OL OTOQ -- O8?
F0fl!U CWCC2 ORX OQQO OJO
hll￿E OTQ -- OOO
ronr1rnjjqc OQJ 00J0 Oo1
FOn!IJ OQIQ --
OQO OtJO OT
OUDITLPJG Un1YCUIUU 0Q10 OI8
C0112fL11Cf0U 0000 0000
TJflJ o•Q3 -- o•i•:j
qpo o'i' oi 0000
qpo blIpJJC GC1OL O4T -- 0000
qpo OX8O qo OQQ --
jqpo jj.qc oo oo
qpo nrnrnG2 --
jqpo DPJG U(JWCWU1J OR3 OROO
jqjio MOUDflL!PJCIJL1CfflU1J OtOt O.t I
jqpo coIIcf!ou oo o000 o ioo
jqpo --
OfPGL 0.XQO -- ff000
QCOLi jflpJiC GC1OL 08T. -- 05
0GOLg GL/JCC2 0QO
Ell￿E 0o --
QGOLi 08 085 ff833
QCOLI flJUJ OO -- ff853
QGOL1 DflLPIG 11U1U1J ff833
QOLi 4OUDr1LP1G IAmJfIJyCfflUIJ ff833 0QQ3
QOLJ COIJfU1(OU OQ8 O?O ff000












vIc1J oj LIUJ JCO
IPIG 3wuricrnuu qrnpjc wrqcnuu u.qc uq GU4CG
oc: 2w1t-JGIG nJiTLcqnucwbJoAIuGIuLiC i.c oujA AJJpJG 0L courI.rIcL1ou uouqrnspj
ornp C0J1m ypc 0000
orup COPIrn ,flpjiC GCOL OJ -- 0000
Offl C°J!' GWCG Ø3J
Or1fpCLOJ!U HBE -- 0000
L9G ØJg
20rItIJ C°J!" fl(!1U Ø J --
O1UJJC0IU DflLPJG IJflJCUflJU
orup C°J!' 4OUD$JLPJG 1ICUIU1J 0381 0! t
Oflf}J CLO1!U COIfUPOU 0000 ff000
oriip LOJU IAI!U1J ff IQX -- 010
1.4GM AGCICOØfGL 0•QJ (1000
4GM JAGXiCObflPI!C GC1OL 00 --
J,.IGM GXJCO GI.AICG OQQO 0.X.
MGMYGXIC0 EWE o•.u: -- o.xg
0Q
1.4GM1.AIGCJCOf1r!T!f! OQXT -- O.X8
1.4GM 1.A!GXiCODf11PIG IJmCUIUU0808 O.15
1.4GM jGXiCO OUI1LpjGJfI1CU14U (1QQ
1.4GM 1.AIGXICO COU1LI1Cf!OU 00O 0000 0000
14GM1.AGXICO1IPU!I 088 -- 08
AJI2OfTLI 43rJJGL ORÔJ 0•000
JfJi22OflLi bJIPIJC GC1OL ØQQ --
yiOflu GLAJCG 08ô 0QX8 OQ.8
AIOflU EWE ORT -- 0Q
T2OflLJ 1LqG 0o.X0Q 0Q8
J,jJOnLJ flhEJWC 0R!Q --
AjIOflLJ DflLPIG IJflC1f1LUJ 0ÔTOt (1258
AJIOf1U 1.4OUDflLPJG JIIJJ.CU114IJ (1281 0t3. 04Q2
OflU COfIMCOU OctQô 0000 (1000
VOf1U J,JIJ1U 0R12 -- 0Q8
A1OL uqrru.A onb IIqf32P.)jij
nm wx ii-uqnL? nou copGqou c°rpGq ouor pq ou
pA uqnu.A
GJ1J O LUJ COf
(courur1Gq)
JJGp xbccrcq ro pc Lcbq 1LOfl JJJpCL JjIflLC Wx2 rcxr OL cowbjcrc qc2cubpou oj fJJG
br GffUflU jpc wiiuj rx cor i rpc pcuou o qoj iu jPCUCUL2r.cciAcq (oqA qi cu
i.w qn 2ffG cjcuq dnT.rcL uq wr pA cJcuqvi. dnucL MJJ8 iupj bpuc iu
of: ruqLq GUOL iu bwufpyfl woq 'j2o iucnq qriwuiA ,upjc qr ic
EUPCI o fluGwbjoAuiciJi IU2fJWUC ou 2cbtrJou2





r'u(j- ix L1Con nicOwc)






0Q13 0•Q500 0Q13 0Q?500
ff503 ff313 (1303 ffOQS ffOQQ ffOQS
38.X24 SSOSOQ 58X3J538?W 33030Q583J3
00.\5 00Q8 O05 (1040 00?5 (1048
(ooi)(ooso)(ooi) (0 011)(oojs)(ooJ 1)
-ff005 0010 -01)03 -00if1 (1008 -01)0.X
(ooo)(ooo8)(ooo)(oo09)(ooo?)(ff004)
0001 000. 0003 0005 ff004 -ff00]
(ooo) (ff008)(ooo)(o004)(ooo) (ff004)
-ff0TJ -(1008 -ff0111100 01)03 -(100?
(ff00?) (ffOOQ)(ff00?)(ff003)(ff004)(o•oo)
00Q3 00Q0 OOQJ (1033 0•040 O•033
(0o0?)(000)(0o0) ((1003) (if 004)(oooi)
-ff008 -ff03? -01)30 -WOJ? -005? -0030
Ico2riu ffQJ3 (1Q40 0?84 (1Q13 0Q40 0R84



























































































OJ.iJ 2bLPou joppijuA lcwboL9l.A cbtgpou j,i.oppijuAn2Gq 2 IU2fLflWGIJ1 CG X( OL cowbjcic qccubriou o tpc i.ipjc i2 ururu.,urMpIJOL woqc (rpqIIJCLGUCC 113 C021 CjnC 10 cpqnc JJJ1J2 ouj? i
qicLcucc OL tq uq p dnI.icL2 (ic Jogj: -g:)jot woqcj (yipcjcq cor
roqA IJrnI cu pc cxbccfcq o p i.cbq 1LOflJJ JJTCL 11WLC1XC DUGLCUCGLC IJUfI9J
pAcjcuqi. dnir jpc wtiu wx co2i i IjJG cou o qojj ni pcuc tccciicq
ffJ2 iucjnqc qiGLcuccq g ALIJC bpuc lu cimu qnwwhAUjC2oL11C
MoJ2: wuqtq ca0L2 Il bi.curpc VII O/C IJPJG2TU qICLGUCG2 yfi UJOqC
4

















































EUPCI ofllJcwbIoAwcIU uwtucc ou jcwboti.A Gb9tIou
D1GLCUCGq oqcj O 1CUpJC2
pG cxbccicq ro pc LCb9Iq 1vLorIp pjpc jjurn.c wxc icxr cowbjctc qc2cubpou o pc
b G9UJUJ jJJC UJLiUJ X CO i IJJC LCUOU O qojj hi fl PGIJCU(2 Lccc!Acq foqA rjrnr
juJJ2ISG Cj 2WfG ccuqi dnm.L uq wrc p? ccuqi drrni.(GLMCIIu g AøLWJG bpuc nJ
ofG: ruqLq CLLOI2 TU bcuipcc 1fjjwoqcj9JO nicjnqc qriww? ALJG OL
(ooo) (Ooo't)(ooo)(0Oo)(0004)(if o0)
-003J OO?O4?-0O1 OO?O4?
































































































EtICCI O flUCWbjOAuJChJ JflLTJCG Oh 2GbT.f!OhJ2
IMO 2WG r'C9f drILG E1!UJ1G O f}JC
JpIC Qxibn9qqA 
ioD  xnT  InniinM  bun  nitn$I  snsi1f1qx3  oitn$I  issSl 
fIO  ii  ind  iurui  iii  miii  i  bil3q  rrwomB  rh  ioi  Blurrnoi  i  viib  xibnqqB  idT 
Blumlol  ciT  IU  rli  d  o1qrn  irnioi  1ni  amiii  rfi  o  bisq  i  isllob 
f1T  om  ni  au  i  is  floifiw  gnflJ3l  z)fiiiqx  oiiii  'rii  oi  ilqq 
dT  .(8Qt)  LqoT  bni  (cJVV1  EVV1)  niIr1ai8  10  fiow  rli  bnx  wobd  noitswhb 
.1qoT  10  isrh  woI1o1  noision 
:is  noiiniib  Lu1au  mo 
1E  niiub  invs  no  IU  nvi31  oIqm3  lo  noii3BlI  = 
b1w  invi  rii  i  ,1  ..i  t  ii  ni  iaid  lsunns  ns  no  ii3n3d  IU  =  mi  tr}uomB  iil3n3d 
1f3  ni  tnuo33E  1o[qm  Ui  biib313  =  51 
t  ii  ni  o1qm3  iq  313d  sw  1d1$xBt  = 
i  m  iii  oLqm  io  idmun  = 
i  i13  fli  i131  X131  IU 
V1O=1÷J4  .i  tnmofqm3  'miii  lo  fln  thwoi  3iirmog  =  0 
1Wv  =13W.i  Bd  J3w  1dsxt  IBnimolI  3f11  lo  tE1  riiwoi  oiiimo 
bnB  iii  iitni  Isnimon  =  I 
.1  113  nil  ojiB-!  V11  = 
idt  ia1  th  ivo  b3g1nvi3  11oisq  EdExsi  ot  avi  lo  oitin  dt  i  oiti1  Vi31  riT 
=1  (1) 
bnE  biq  xsi  nwid  3ni1iib  nIt  i  vii  ni  n13f13  t1T  .1  01  oL3  bnl3  0  iol 
o[qm  imio1  01  bisq  iihnd 
—  +  5k  =  5k  () rncLGc2G2 pA jOfl&L ipBLG2GIU 1JJfIGoiJJGiwbjiqJJJCLG1a rn ririi
(g) (3°A — +(T — +
AcrL +j
j ouuJnJpbJJG ()pA pc iuq uJbJoAujGu OIJGop1JiIJpG joJ JX pJ OL











IU tGLW2 O IJJG LGLAG I2liO0 ji?o 01.bLoJouGqcIuGuJbJoAuJcu42bJJa
JJJGqGLGG0 MJJJCJJG IJJGUL1UJJ JX C02e 12 JG22 1JJJU 0IJ 2 IJJG211LG0JJG 2np2qA
—+ 5A' -
(&
(1+') (J+) (J+') + + + 0A'9A'(J—QA')